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GREENHOUSE CONSTRUCTION 

This is a continuation of co-pending application Ser. 
No. 669,115 ?led on Nov. 7, 1984, now abandoned. 

BACKGROUND OF THE INVENTION 

In the construction and operation of greenhouses, it is 
often necessary at times to provide a completely glazed 
roof for maximum solar heating and maximum growing 
conditions. At other times, however, it is desirable to 
open the interior of the greenhouse to either direct 
sunlight or natural weather conditions. In the past, roof 
frames have been provided with glazed roof vents 
which move away from the frames to allow the ?ow of 
air through the greenhouse when desirable. In other 
words, the greenhouse has been provided with a rigid 
non-removable framework to which the vents were 
hingedly attached. Although these greenhouses have 
been provided with sawtooth construction and served 
their purpose after a fashion, there was a considerable 
problem in some climates with snow loading. Further 
more, they did not readily drain from the valleys be 
tween the peaks. In addition, they were subject to dam 
age and the replacement of damaged or broken panels 
was a dif?cult and expensive matter. Furthermore, the 
greenhouses have been basically expensive in their ini 
tial construction. These and other dif?culties experi 
enced with the prior art devices have been obviated in 
a novel manner by the present invention. ‘ 

It is, therefore, an outstanding object of “the invention 
to provide a greenhouse construction which permits 
multi-functional operation. ‘ 

Another object of this invention is the provision of a 
construction for a greenhouse roof in which glazed 
panels can be hinged to open position or can be entirely 
removed. 
A further object of the present invention is the provi 

sion of greenhouse roof construction which is capable 
of extensive snow loading without damage and which 
drains very well. 

It is another object of the instant invention to provide 
a greenhouse roof which is simple in construction, 
which is inexpensive to manufacture and maintain, and 
which is capable of a long life of useful service with a 
minimum of maintenance. 
A still further object of the invention is the provision 

of a construction for a greenhouse roof and the like, 
wherein the glazed area is maximized and the bene?ts of 
solar heating are obtained in addition to heating experi 
ences by conventional heating sources. 

It is a further object of the invention to provide a 
clear span greenhouse construction which is light in 
weight and which provides a maximum length of bridg 
ing without the use of intervening permanent beams and 
supports. 
A further object of the invention is the provision of a 

greenhouse in which, because of the rectangular side 
wall construction and the rectangular base plan, the side 
walls can be as high as needed to make it accessible to 
motorized equipment or to adapt it to any intended use. 
With these and other objects in view, as will be ap 

parent to those skilled in the art, the invention resides in 
the combination of parts set forth in the speci?cation 
and covered by the claims appended hereto. 
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2 
SUMMARY OF THE INVENTION 

In general, the invention consists of a greenhouse 
construction having a rectangular base consisting of 
vertical front, rear, right side, and left side walls that are 
permanently fastened together. The walls have straight 
top edges lying in a common horizontal plane. End 
panels of isoceles triangular form are provided extend 
ing upwardly and in the plane of the front and rear 
walls, there being at least two end panels associated 
with the upper edge of the front wall and one end panel 
associated with the upper edge of the rear wall. The 
peak of the end panel on the rear wall lies in a vertical 
plane parallel to the side walls and is located mid~way 
between the peaks of the end panels on the front walls. 
Glazed panels of triangular form are provided extend 
ing from the end panels of the front walls to the end 
panels of the rear wall. The sole support for each glazed 
panel consists of the end panels and other adjacent 
glazed panels. 
More speci?cally, each glaze panel consists of a rigid 

open frame having a sheet of light-transmitting material 
overlying each side, thus providing spaced parallel 
sheets for passive solar heating and heating ef?ciency. 
The glazed panels are joined to form a self-supporting 
structure. The end panels are hingedly connected to 
their base walls and are detachably connected to the 
adjacent glazed panels, so that the end panels can be 
moved outwardly to permit venting. Each glazed panel 
is in the form of a right triangle with a short side, a long 
side, and a hypotenuse, the short side lying along, joined 
to, and of the same length as the side of one of the end 
panels. The hypotenuse of each glazed panel is remov 
ably fastened to the hypotenuse of an immediately adja 
cent glazed panel to form a ridge line. The long side of 
each glazed panel is hingedly attached to the long side 
of an immediately adjacent glazed panel to form a val 
ley line. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The character of the invention, however, may be best 
understood by reference to one of its structural forms, 
as illustrated by the accompanying drawings, in which: 
FIG. 1 is a perspective view of a greenhouse con 

struction incorporating the principles of the present 
invention, 
FIG. 2 is a top plan view of the greenhouse consruc 

tion, 
FIG. 3 is a front elevational view of the construction, 
FIG. 4 is a rear elevational view of the construction, 
FIG. 5 is a left side elevational view of the consruc 

tion, 
FIG. 6 is a right side elevational view of the consruc 

tlon, 
FIG. 7 is a front elevational view of a glazed panel 

forming part the construction, 
FIG. 8 is a sectional view of the panel taken on the 

line VIII-VIII of FIG. 7, 
FIG. 9 is an enlarged front elevational view of a 

portion of the construction, 
FIG. 10 is a sectional view of the construction taken 

on the line X-X of FIG. 9, 
FIG. 11 is an enlarged view of a portion of the con 

struction shown in FIG. 9, 
FIG. 12 is an additional enlarged portion of the con 

struction shown in FIG. 9, and 
FIG. 13 is an enlarged view of another portion of the 

construction shown in FIG. 9. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring ?rst to FIGS. 1 thru 6, which show the 
general features of the invention, the greenhouse con 
struction, indicated generally by the reference numeral 
10, shown as having a rectangular base 11 that consists 
of a vertical front wall 12, a rear wall 13, a right side 
wall 14, and a left side wall 15. These walls are perma 
nently fastened together and to a foundation in the usual 
way and have straight top edges lying in a common 
horizontal plane. These top edges are top edge 16in the 
case of the front wall 12, a top edge 17 on the rear wall 
“13, a top edge 18 on the right side wall 15, and a top 
edge 19 on the left side wall 14. End panels 21, 22, and 
23 extend upwardly from the upper edge 16 of the front 
wall 12, these panels being of isoceles triangular form. 
As is most evident in FIG. 4, the upper edge 17 of the 
rear wall 13 is provided with similar isoceles triangular 
panels 24 and 25 which are centrally located and with 
spaced half panels 47 and 48 at the ends. There is at the 
upper edge 17 of the rear wall 13, an end panel 25 asso 
ciated with the two end panels 21 and 22 on the upper 
edge 16 of the front wall 12. A peak H-5 of the end 
panel 25 at the rear wall lies in a vertical plane which is 
parallel to the side walls 15 and 14 and lies midway 
between the peaks I-I-l and H-2 of the end panels 21 and 
22, respectively. Glazed panels 26 through 38 join the 

7 end panels 21, 22, and 23 of the front wall to the end 
panels 24, 25, 47 and 48 of the rear wall. The sole sup 

' port for each glazed panel consists of the end panels 
- ‘which it is associated and the other immediately adja 
‘cent glazed panels. 

Referring to FIGS. 7 and 8, each glazed panel is 
similar to the panel 31 shown in the drawing and is in 
the form of a right triangle with a short side 39, a long 
side 41, and a hypotenuse 42. Each panel has the short 

* side 39 lying along, joined to, and of the same length as 
' the side of one of the end panels with which is associ 
ated. For instance, in the case of the glazed panel 31, it 
can be seen that its short side 39 rests on the inclined 
edge of the end panel 22, as is evident in FIG. 1. The 
hypotenuse 42 of the glazed panel 31 is removably fas 
tened to the hypotenuse of the immediately adjacent 
glazed panel 32, as is evident in FIG. 1, along a ridge 
line extending from peak H-2 to H-5. This ridge line is 
indicated by the reference numeral 43 in FIG. 9. The 
long side 41 of the glazed panel 31 is hingedly attached 
to the corresponding long side of the immediately adja 
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cent glazed panel 29 to form the valley line 44. Each of 50 
the glazed panels is similarly joined along its long side 
to another panel to form a valley line. 
As is evident in FIG. 5, a triangular side panel 45 is 

mounted at the upper edge 18 of the right side wall 15 
of the base, while in FIG. 6, it can be seen that a similar 
triangular side panel 46 is mounted at the upper edge 19 
of the right side panel 14. Each of these side panels 45 
and 46 are a right triangle having a long side joined to 
and coextensive with the upper edge 18 and 19, respec 
tively, of the side wall on which it is mounted, while its 
hypotenuse is hingedly attached to an intermediate 
adjacent glazed panel. In the case of the side panel 45, it 
is hingedly attached to the hypotenuse of the glazed 
panel 26, while in the case of the side panel 46 its hypot 
enuse is attached hingedly to the glazed panel 38. 
As is evident in FIGS. 5 and 6, each triangular side 

panel 45 and 46 has a short side that extends upwardly 
from the junction of the side wall of the base with the 
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4 
rear wall. The short side of the side panel 45, for in 
stance, is attached to the special half panel 47 (see FIG. 
4), while the side panel 46 is attached to the special half 
panel 48. Each of the half panels 47 and 48 are a special 
end panel which consists of half of the regular isoceles 
triangular form. 

It should be noted also that each of the special end 
panels 47 and 48 are in the form of one-half of the above 
described isoceles triangular end panels and has a hy 
potenuse which lies along and is attached to the short 
side of a glazed panel. In the case of the end panel 47, 
this is the glazed panel 37, while in the case of the end 
panel 48, it is the glazed panel 27. 

Referring again to FIGS. 7 and 8, it can be seen that 
the glazed panel 31 (which is exactly similar to the other 
glaze panels) consists of a rigid open frame 49, having a 
sheet 51 and 52 of clear plastic lying each side, thus 
providing spaced, parallel sheets for passive solar heat 
ing. In the preferred embodiment, the sheet is formed of 
a polymer plastic, such as polyethylene. 

Referring to FIGS. 10, 11, 12, and 13, it can be seen 
that the glazed panels are joined to form a self-support~ 
ing structure. The end panels are hingedly-connected to 
their base walls and detachably connected to the adja 
cent glazed panels, so that the end panels can be moved 
outward to provide venting. The glazed panels are 
joined to each other and to the end panels by use of 
?exible weather-resistant straps. 
For the purpose of description, the upper apeces of 

the end panels are indicated on the drawings by refer 
ence numerals H-1, H-2, I-I-3, H-4, H-5, H-6, and H-7. 
Similarly, the low points between the end panels are 
indicated on the drawings by reference numerals L-1, 
L-2, L-3, L-3, L-4, L-S, L-6, and L-7. Each peak is 
joined by a ridge line to two other peaks; for instance, 
peak H-2 is joined by a ridge line 43 to the rear wall 
peaks H-5 and H-6. Each high point is also joined by a 
valley line 44 to a low point or junction between the end 
walls at the opposite wall. For instance, the high point 
H-1 of the end panel 21 is joined by a valley line to L-5. 
A rigde line 44 is the one which joins the peak H-S to 
the junction L-2. The ridge line 43 is the ridge line 
which joins the peak I-I-2 of the end panel 22 to the high 
point H-5 of the rear panel 25. 
FIG. 10 shows the manner in which the glazed panel 

34 is attached to a beam of the end panel 22 by a flexible 
strap 53 which can be disconnected by a bolt and wing 
nut. Similarly, FIGS. 11 and 13 show the use of a poly 
tetraethylene strap 54 joining the glazed panels 34 and 
35, while allowing hinging between them. FIG. 12 
shows the manner in which the ridge lines are con 
structed with a protective polytetraethylene element 55. 

Generally speaking, the glazed panels are intended to 
be hinged about the valley lines, (similar to the valley 
line 44) to lie against the adjacent glazed panel with 
which it shares a common valley line. For instance, the 
glazed panels 34 and 35 (see FIG. 2) are hinged together 
in the manner shown in FIGS. 11 and 13, so that the 
panel 34 may be rotated or folded over to lie against the 
panel 35. This means that the ridge line connections are 
such that they are easily disconnected (as indicated in 
FIG. 12), so that the folding is possible. At the same 
time, in order to remove all of the glazed panels, it is 
only necessary to disconnect them along the ridge lines 
to allow the entire removal of the glazed panel in pairs. 
Of course, it is also necessary to disconnect the panels 
where they are attached to the end panels, the nature of 
the connection being shown in FIG. 10. The use of the 
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Te?on strips 54 and 55 serves to seal the joint between 
the glazed panels. 
The operation and advantages of the present inven 

tion will now be readily understood in view of the 
above description. In the condition of the greenhouse 
construction shown in FIG. 1, the glazed panels are all 
in place and the construction operates as a conventional 
greenhouse. The plants growing on the inside are sub 
jected to that degree of heat and light which is neces 
sary for their growth. In the case of rain, the drainage 

' takes place down the valley lines 44 to both ends of the 
building, so that neither end carries an extraordinary 
amount of ?uid. The fact that each valley line 44 slopes 
from a high point to a valley (from a point H-6 which is 
high to L-3 which is low) means that the ?ow of ?uid 
takes place adequately. At the same time, the matching 
of the glazed panels means that all panels are in a slope 
leading downwardly into a valley line. When snow 
loading takes place, the panels are inclined equally be 
tween the front wall 12 and the rear wall 13, so that the 
loading is evenly distributed. Because of the fact that 
the panels are made of a smooth sheet material, there is 
a tendency in any case for any snow or ice to slide 
downwardly into a valley. The re?ection of sunlight 
from the inclined surfaces surrounding each valley line 
will encourage the melting of the snow as rapidly as 
possible. Furthermore, heat contained within the green 
house during winter periods (due to the solar heating or 
other heating sources) will also encourage the melting 
of snow. 
At certain times of the year it is desirable to reduce 

the heating to a certain extent and to allow air to ?ow 
freely. There are various ways in which this can be 
done. As pointed out above, the end panels 21, 22, 23, 
24, 25, 47, and 48 can be moved outwardly by hinging 
action about the upper edges of the front and rear walls, 
thus opening the ends of the roof to allow free ?ow of 
air. At that time, the heating action of the glazed panels 
still take place. At other times, it is even desirable to 
allow rain as well as sunlight and air to enter directly 
through the top of the roof of the greenhouse. In that 
case, the glazed panels can be swung outwardly about 
their valley lines. In every case, is the so-called “long 
side” similar to the long side 41 of the panel 31, shown 
in FIG. 7, that is disconnected. In the event that the 
entire opening is desired, pairs of panels joined by their 
valley line hinge can be removed from the building to 
open the entire upper end through to the sky. 

It can be seen, then, that the present invention in 
volves a relatively inexpensive construction, because 
there are no cross beams or supporting roof structures 
to be supplied. The lower base portion is relatively 
inexpensive to begin with and all of the roof elements 
consist of light-weight, easily-installed panels which are 
of substantially the same construction. In other words, 
aside from the end panels and some of the special panels, 
most of the roof is made up of exactly similar triangular 
glazed panels similar to the panel 31 of FIG. 7. Since 
double glazing is provided, the use of the greenhouse 
for passive solar heating is readily accomplished. The 
use of Te?on tape along the valley lines and the ridge 
lines promotes a minimum of leakage of water into the 
building. The hinging and fastening construction shown 
in the drawings, particularly in FIGS. 10 thru 13, is 
relatively simple and inexpensive and not easily dam 
aged. Furthermore, if one of the panels develops a tear 
or a breakage, it is a simple matter to remove it without 
disturbing the rest of the roof and to carry it down to 
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6 
the ground for repair. The roof structure is mounted on 
a simple rectangular base building which not only 
makes it cheaper, but also assures that it have a better 
appearance. The construction provides a clear span 
across the roof, so that there are no problems of shadow 
from cross beams at any time during the operation of 
the roof. In other words, a maximum area is available 
for light and heat transmission. Furthermore, the con 
struction gives a maximum light transmission with a 
maximum of strength, particularly under snow loading. 
For comparison, it is common to provide greenhouse 
roofs which permit 25 lbs. of snow load per square foot, 
but the present construction has been tested to receive 
55 lbs. per square foot safely. The desirable appearance 
is evident, of course, in FIGS. 1 and 2. 

It is obvious that minor changes may be made in the 
form and construction of the invention without depart 
ing from the material spirit thereof. It is not, however, 
desired to con?ne the invention to the exact form herein 
shown and described, but it is desired to include all such 
as properly come within the scope claimed. 
The invention having been thus described, what is 

claimed as new and desired to secure by Letters Patent 
1s: 

1. Greenhouse construction, comprising: 
(a) a rectangular base consisting of vertical front wall, 

rear wall, right side wall, and left side wall perma 
nently fastened together, the walls having straight 
upper edges lying in a common horizontal plane, 

(b) a plurality of end panels of isosceles triangular 
form on each of said front and rear walls, base 
edges of said end panels lying along the upper 
edges of said front and rear walls and side edges of 
said end panels extending upwardly so that the end 
panels lie in the same vertical planes of said front 
and rear walls, the end panels on the rear wall 
being offset relative to the side walls with respect 
to the end panels on the front wall so that a peak of 
each panel on the rear wall lies in a vertical plane 
which is parallel with the side walls and which lies 
midway between the peaks of the end panels on the 
front wall, and 

(c) glazed panels of triangular form extending from 
the end panels of the front wall to the end panels of 
the rear wall, each glazed panel being supported on 
end panels and other adjacent glazed panels only, 
to form a self-supporting structure, wherein the 
said triangular form of each glazed panel is in the 
shape of a right triangle with a short side, a long 
side, and a hypotenuse, the said short side lying 
along and joined to one of the side edges of one of 
the end panels. 

2. Greenhouse construction as recited in claim 1, 
wherein the hypotenuse of each glazed panel is remov 
ably fastened to the hypotenuse of an immediately adja 
cent glazed panel to form a ridge line, and wherein the 
long side of each glazed panel is hingedly attached to 
the long side of an immediately adjacent glazed panel to 
form a valley line. 

3. Greenhouse construction as recited in claim 1, 
wherein the glazed panels are joined to form a self-sup 
porting structure, and wherein the end panels are 
hingedly connected to their base walls and detachably 
connected to the adjacent glazed panels, so that the end 
panels can be moved outwardly to permit venting. 

4. Greenhouse construction as recited in claim 3, 
wherein the glazed panels are joined to each other and 
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to the end panels by use of ?exible weather-resistent special end panel extending upwardly from the rear 
straps. wall, which end panel is in the form of one-half of the 

5’ Greenhouse OOIlStrllCtiO?, comprising: above-described isosceles triangular end panels, the 
(a) a rectangular base consisting of vertical front wall, special end panel having a hypotenuse which lies along 

rear Wall, right side wall’ and left Side Wall pel'ma- 5 and is attached to the short side of the glazed panel to 
nently fastened together, the walls having straight which the Side panel is attached, 
upper edges lying in a Common‘ horizomal Plane, 7. Greenhouse construction, comprising: 

(b) a plurality of of en‘? Panels of lsosceles mahgular (a) a rectangular base consisting of vertical front wall, 
form on each of 531d froht and rear walls’ base rear wall, right side wall, and left side was perma 
eclges 0“ 531d end Panels lymg along upper edges 9f 10 nently fastened together, the walls having straight 
sald front and rear walls and the side edges of said uppgr edges lying in a common horizontal plane’ 
end pale}? extendmg upwardly so that the end (b) a plurality of end panels of isosceles triangular 
panels lie in the same vertical planes of said front form on each of Said from and war walls, the base 
and rear walls, the end panels on the rear wall 
being offset relative to the side walls with respect 
to the end panels on the front wall so that a peak of 
each panel on the rear wall lies in a vertical plane 
which is parallel with the side walls and which lies 
midway between the peaks of the end panels of the 
front wall, 20 

(c) glazed panels of triangular form extending from 
the end panels of the front wall to the end panels of 
the rear wall, each glazed panel being supported on 
end panels and other adjacent glazed panels only, 
to- form a self-supporting structure, wherein the 
said triangular form of each glazed panel is in the 
shape of a right triangle with a short side, a long 
side, and a hypotenuse, the said short side lying 

edges of said end panels lying along the upper 
edges of said front and rear walls and the side edges 
of said end panels extending upwardly so that the 
end panels lie in the same vertical planes of said 
front and rear walls, the end panels on the rear wall 
being offset relative to the side walls with respect 
to the end panels on the front wall so that the peak 
of each panel on the rear wall lies in a vertical plane 
which is parallel with the side walls and which lies 
midway between the peaks of the end panels on the 

25 front wall, and 
(c) glazed panels of triangular form extending from 

the end panels of the front wall to the end panels of 
the rear wall, each glazed panel being supported on 

5 

along and joined to one of the side edges of one of end Pah?ls and other adjacent glazed Panels only, 
the end panels, and 30 to form a self supporting structure, wherein the 

(d) a triangular side panel mounted at the said upper . Said triangular fOTIh of each glazed Panel is in the 
edge of both side walls of the base, each such side shape of a right triangle with a Short Side, a long 
panel being a right triangle having a long side Side, and a hypotenuse, the Said Short Side lying 
joined to and coextensive with the upper edge of along and joined to one of the Side edges of One of 
the side wall on which it is mounted and hypote- 35 the 6nd Panels, wherein each glazed panel Consists 
nuse that is hingedly attached to an immediately Of a rigid Open frame having a Sheet of light trans 
adjacent glazed panel. mitting material overlying each side, thus provid 

6. Greenhouse construction as recited in claim 5, ing spaced, parallel sheets for passive solar heating. 
wherein each triangular side panel has a short side that 8. Greenhouse construction as recited in claim 7, 
extends upwardly from the junction of the side wall of 40 wherein the sheet is formed of a polymer plastic. 
the base with rear wall, the short side being joined to a * * * * * 
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